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Studies  of  the  peripheral  circulation  after  Eck  fistula  in  dogs 
have been reported, but on account of the fact that by diverting the 
portal  blood  into  the  inferior  vena  cava  one  has  included  blood 
from  all  the  tributaries  of  the  portal  vein,  it  seemed  advisable  to 
make  a  thorough  and  careful  study  after  the  splenic  blood  alone 
had  been  thrown  into  the  general  circulation. 
HISTORICAL. 
A  review  of the literature revealed  the fact that numerous  investigators  had 
tttempted  to discover  the  f~mction  of the  spleen  by  means  of a  study  of the 
splenic  circulation itself.  Before Eck, in  1877, devised his method of diverting 
the portal and splenic blood into the general circulation,  Dobson, Warner, Eagle, 
Hargrave, and others had advanced various theories in  regard  to  the  function 
of the  spleen that were based upon the distribution of the splenic circulation as 
determined by anatomical dissection  in  animals  and  in  human  cases.  Ecker 
and Gerlach studied the blood corpuscles in relation to the spleen.  And in 1851 
Funke made physiological and chemical experiments upon the blood of the splenic 
artery and vein.  Following  the publication of the experimental method and the 
results of diverting the portal circulation into the inferior  vena cava by Eck in 
1877, extensive studies have been made on animals with an Eck fistula.  That 
most of these studies were  physiological  and chemical  is  evident  from  reading 
the reports of Hahn, Massen, Nencki, and Pawlow, Kotliar, Hedon and Delezenne, 
de  Filippi,  Schupfer,  Magnanimi,  Salaskin  and  Zaleski,  Popelski,  Bielka  yon 
Karltreu,  Tansini,  Rothberger  and  Winterberg,  Hawk,  Macleod,  Sweet  and 
Levene,  Voegt]in  and  Bernheim,  Towles  and  Voegtlin,  Matthews,  Fischler 
and Kossow,  and Whipple and Hooper.  A number of different  methods of per- 
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forming the anastomosis  between  the  portal  vein  and  the  inferior  vena  cava, 
with  the purpose in view of improving the operative  technique,  have been re- 
ported by Pawlow and Massen in 1893, by Queirolo in 1895, by Sweet and Her- 
rick in  1905,  by Guleke  in  1906,  by Fischler  and  SchrSder in  1909,  by Bem- 
heim, Homans, and Voegtlin in 1910, by Fronin and J~anne in 1911, by Franke 
in  1912,  by Jeger and Reschad and du Bois-Reymond in  1913,  and by Peet in 
1914. 
A study of the peripheral blood after Eck fistula was made by Nassau in 1914, 
who concluded from his  investigation that  the  blood  picture of dogs with Eck 
fistula did not deviate from the normal, neither did the tissue intoxication or the 
TABLE I. 
Author. 
3chittenhelm,  Weich- 
ardt, and Grissham- 
mer, 
Kldneberger. 
,'qassau. 
~Iusser and  Kmm- 
bhaar. 
Red  blood 
count. 
5,500,000- 
6,000,000 
7,225,000 
5,400,000- 
7,300,000 
4,630,000- 
7,760,000 
White blood 
count. 
9,000-12,000 
i0,000 
5,000-13,400 
15,923 
Percentage  of  white  blood  count. 
P., 
63-77 
77.3 
63-79 (72) 
66 
~g 
per eera 
3-5 
4.2 
3.5-10 
O  . 
~er ce~ 
17-25 
8.6* 
7.0t 
13-25.5  (18)* 
2.67-6.6 (5.2) 
22* 
6.8t 
* Small mononuclears. 
t Large mononuclears. 
Large mononuclears and transitionals. 
anaphylacfic reaction.  In dogs with Eck fistula he was unable after repeated in- 
jections of albumin  to demonstrate  the  classical  blood picture  of auaphylactic 
shock.  Also dogs with Eck fistula and ligation of the common bile duct became 
jaundiced and died after a short time in the course of the jaundice,  and the red 
blood cell  count dropped within 2 to 6 days approximately to two million cells. 
And finally, the resistance of the red blood cells of Eck fistula dogs against hypo- 
tonic common salt  solution was unchanged.  Table  I  shows the  normal blood 
count of dogs as determined by Nassau and others. 
There was also quite a  variation in the blood counts of  normal dogs, as was 
given in the reports of observations by Busch and Van Bergen, Dawson, Goodall, WALTER  C.  BURKET  85I 
Biedel  and Decastella,  Tallquist and Reckzeh. ~  It  was  therefore evident that 
the most accurate method to employ in order to avoid this great variation in 
animals  would  be to determine the control blood  counts of each dog that was 
studied. 
A search through the literature revealed only one instance in which a study 
of the  peripheral circulation after the  splenic  blood alone had  been diverted 
into the general circulation is given; and the authors, Krumbhaar, Musser,  and 
Peet, reported difficulty in doing the anastomosis between the splenic vein and the 
inferior vena  cava.  Following  the  operation  they  noted  an  immediate poly- 
morphonuclear leukocytosis and  transitional  rise,  which  was  prolonged  by  a 
more persistent lymphocytosis and eosinophilia,  as in  splenectomized  animals; 
also a moderate anemia and slight  increased  resistance  of the red blood cells to 
hypotonic salt solution;  a postoperative loss of weight  followed by an increased 
weight,  as  in  splenectomized  animals;  abdominal  adhesions  and  perisplenitis; 
and the urine free from bile. 
EXPERIMENTAL. 
Because  of  the  rather  uniform  results  obtained  in  the  five large 
dogs  that were studied  and  the simple method that was  used to di- 
vert the splenic blood into the general circulation, it seemed advisable 
to report the following experiments.  The method  employed  in  the 
present problem consisted in the study of five dogs over a sufficiently 
long period before operation in  order  to  establish  accurate  controls 
for each dog; and after the splenic blood had been diverted into the 
general  circulation  this  study  was  repeated  over  a  period  varying 
from 1 to 4  months'  duration in the different animals.  In addition, 
2 weeks before the end of the experiment the dogs were vitally stained 
to a maximum with trypan blue, and finally they were killed in order 
to determine the gross  and histological findings. 
At the time of operation, with the animals under ether a~esthesia, 
the  spleen  was  first  measured  through  a  left rectus  incision  and  a 
small histological control section removed.  After the splenic and the 
left renal vein had been dissected out,  and  the common trunk of the 
splenic  vein  h~td  been  divided  between  double  ligatures,  a  lateral 
anastomosis was made between the renal and splenic veins, using fine 
beaded  black  silk, oil  technique,  and  a  Peet  three-bladed,  spring- 
jawed blood vessel clamp; and lastly, all possible collateral circulation 
1 These authors are quoted by Musser and Krumbhaar in their article on studies" 
o~ the blood of normal dogs (1914-16). 852  DIVERSION  OF  THE  SPLENIC  BLOOD 
with the spleen was divided,  especially the  communicating  branches 
between the spleen and  the stomach  (Fig.  1). 
The  animals  recovered  rapidly  from  operation  and  the  wounds 
healed by first intention  in  every case.  The  dogs kept in  splendid 
general  condition  throughout  the  experiment  and  several  of  them 
were operated upon a second and a third time in order to verify intra- 
TABLE  II. 
General  Blood  and  Weight  Table  of Dog  1.* 
Average of two  Average  of two  Hemoglobin 
Date.  white blood counts,  red blood counts.  (Sahll).  Weight. 
1917 
Apr.  11 
"  12 
"  13 
"  21 
"  22 
"  23 
"  24 
"  25 
"  26 
"  27 
"  28 
"  30 
May  2 
"  4 
u  7 
~  9 
"  11 
"  14 
"  19 
"  21 
17,180 
14,700 
16,100 
Date of opera- 
tion. 
45,200 
36,900 
30,540 
31,460 
21,720 
19,220 
33,480 
27,070 
24,560 
25,980 
22,580 
15,120 
19,020 
20,34.0 
16,040 
16,960 
8,424,000 
8,228,000 
7,856,000 
8,644,000 
7,812,000 
7,952,000 
7,908,000 
8,164,000 
8,084,000 
8,000,000 
8,384,000 
7,748,000 
7,864,000 
7,890,000 
7,644,000 
7,921,000 
7,196,000 
7,616,000 
7,732,000 
~er ce~t 
83 
86 
87 
93 
83 
83 
86 
81 
89 
90 
87 
84 
78 
79 
91 
83 
85 
86 
83 
lbs. 
31] 
30] 
31½ 
282 
281 
29 
291 
29 
29~ 
28 
281 
28 
27¼ 
28 
27~ 
2787 
28 
302 
30 
* See Text-fig.  1  for graphic  chart. 
abdominal  conditions,  with  the  result  that  no  collateral  circulation 
and  no  intraabdominal  adhesions  were  found,  and  the  anastomosis 
was working.  Fig.  1 clearly shows the anatomicffl arrangement  and 
the  final  operative  result  which  occurred  in  every instance.  Aside 
from  a  moderate  temporary  loss  of weight  after  operation,  nothing 
unusual  was noted in the condition or actions of the animals  at any WALTER  C.  BURKET  853 
time.  The  animals  were never  jaundiced  and  the  urine  and  stools 
were negative. 
Tables II to V  and Text-figs.  1 to 4 show most clearly  and briefly 
the general condition of the animals and the changes in the peripheral 
blood.  Because of lack of space and also since all the animals showed 
essentially the same changes,  only a  few tables and charts from two 
TABLE  III. 
General Blood  and  Weight  Table of Dog 2.* 
Average of two  Average of two  Hemoglobin 
Date.  white blood counts,  red  blood counts.  (Sahli).  Weight. 
1917 
Mar.  2 
"  3 
"  4 
"  16 
"  17 
"  18 
"  19 
"  20 
"  21 
"  23 
"  26 
"  30 
Apr.  2 
"  9 
"  16 
"  23 
"  30 
May  7 
"  14 
"  21 
16,580 
18,790 
19,800 
Date of opera- 
tion. 
28,580 
27,420 
22,240 
18,060 
14,080 
15,760 
10,100 
10,760 
12,820 
12,060 
9,000 
11,850 
11,700 
12,000 
12,080 
11,460 
7,620,000 
7,300,000 
7,204,000 
7,072,000 
6,768,000 
7,252,000 
6,732,000 
6,784,000 
6,280,000 
6,632,000 
7,533,000 
7,320,000 
8,115,000 
7,956,000 
7,556,000 
7,480,000 
7,636,000 
7,144,000 
7,440,000 
88 
80 
80 
75 
70 
73 
78 
83 
72 
76 
82 
82 
84 
80 
90 
88 
90 
89 
86 
~$. 
28] 
281 
271 
27~ 
2611a 
25-~ 
25] 
27¼ 
26~ 
25¼ 
271 
26~ 
26~ 
25~ 
26¼ 
26~ 
26~ 
26~ 
26[ 
* See Text-fig. 3  for graphic chart. 
dogs  are  included  in  the  present  article.  There  was  an  immediate 
high  postoperative  rise  of  leukocytes  without  any  especial  change 
in the hemoglobin or the red blood cells, which had a normal appear- 
ance  in  fresh  blood  films.  The  white  blood  cells  seemed  to  react 
more  acutely  and  sensitively than  one  would have  expected,  in  an 
uninfected  wound,  and  out  of  all  proportion  to  the  splendid  post- TABLE  IV. 
Average Daily Differential Percentage White Blood Count Based upon  Three Differ- 
ential Counts of 250 Cells Each. 
o-~  o  ~  o~ 
~  ~  ~  o  o 
o  ~  ~  ~  :~  "~ 
Dog 1.* 
1917 
Apr.  11 
"  12 
"  13 
"  21 
"  22 
"  23 
"  24 
"  25 
"  26 
"  27 
"  28 
"  30 
May  2 
"  4 
"  7 
"  9 
"  11 
"  14 
"  19 
"  21 
per cent 
51.33 
52.00 
43.06 
Date of 
opera- 
tion. 
90.33 
61.13 
61.25 
54.0 
47.2 
47.10 
52.90 
56.2 
61.90 
57.3 
64.53 
44.0 
49.2 
52.53 
50.53 
53.53 
per cent 
0.53 
0.4 
0.53 
0.0 
0.07 
0.0 
0.0 
0.1 
0.0 
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
pet" ¢~f, 
21.6 
20.53 
24.4 
0.53 
21.33 
17.5 
18.3 
20.2 
13.7 
17.0 
11.8 
8.6 
9.8 
7.3 
19.73 
20.27 
20.43 
21.3 
17.2 
per cent 
18.13 
20.4 
19.73 
4.53 
10.27 
8.8 
15.1 
18.9 
14.9 
17.6 
16.1 
13.7 
21,0 
19.07 
29.2 
23.47 
18.47 
20.53 
21.07 
per cent 
1.73 
1.46 
1.73 
0.4 
0.4 
1.4 
1.9 
2.3 
2.5 
1.5 
1.8 
2.8 
2.7 
0.8 
1.83 
1.2 
0.93 
1.2 
1.2 
p  r  Cent 
3.46 
4.13 
3.73 
3".6 
5.73 
9.2 
9.7 
9.8 
0.0 
9.9 
8.5 
8.2 
8.4 
6.53 
7.6 
5.3 
6.27 
5.47 
6.13 
per  gent 
0.26 
0.26 
0.4 
0.0 
0.07 
0.1 
0.1 
0.1 
0.3 
0.1 
0.1 
0.1 
0.2 
0.0 
0.0 
0.13 
0.0 
0.0 
0.0 
per cent 
2.93 
0.26 
6.4 
0.53 
2.27 
1.1 
0.9 
1.4 
5.3 
2.1 
1.9 
4.6 
0.5 
1.73 
0.93 
0.4 
1.3 
0.93 
053 
Dog 2.f 
Mar. 
c~ 
c¢ 
4¢ 
(¢ 
¢C 
4~ 
Apr. 
lg 
gg 
lg 
g~ 
May 
g~ 
2  57.1 
3  63.73 
4  64.0 
16  Date of 
opera- 
tion. 
17  88.93 
18  78.4 
19  71.2 
20  64.4 
21  56.6 
23  64.26 
26  52.4 
30  86.8 
2  48.26 
9  58.4 
16  42.73 
23  40.8 
30  41.46 
7  41.06 
14  44.4 
21  49.6 
0.1  17.5 
0.13  9.33 
0.0  18.4 
0.0  1.6 
0.13  7.73 
0.13  8.93 
0.0  16.6 
0.0  13.6 
0.0  10.26 
0.0  7.83 
0.0  9.6 
0.0  16.4 
0.26  20.53 
0.13  21.06 
0.4  28.3 
0.4  28.4 
0.0  23.6 
0.0  24.4 
0.0  26.93 
13.9  2.3 
17.86  2.4 
11.46  0.93 
2.8  1.06 
6.93  0.93 
8.4  0.53 
3,8  0.9 
9.86  1.33 
7.2  0.93 
17.46  2.8 
15.33  2.66 
18.00  2.4 
28.53  2.66 
19.73  2.0 
16.8  2.26 
14.26  k  2.8 
19.6  1.6 
18.8  2.53 
13.73  [  1.6 
5.9 
5.2 
3.86 
3.6 
6.93 
9.6 
12.4 
14.53 
14.00 
16.8 
12.93 
11.83 
11.6 
12.4 
9.86 
10.66 
9.33  L 
8.93  I 
7.3  I 
0.3 
0.26 
0.13 
0.0 
0.26 
0.13 
0.0 
0,13 
0.0 
0.13 
0.26 
0.53 
0.0 
0.13 
0.26 
0.1 
0.0 
0.13 
0.0 
2.9 
1.2 
1.2 
2.0 
2.0 
1,.06 
1.73 
3,86 
3.33 
2.53 
2  93 
2.53 
1.33 
2.13 
0.93 
1.86 
1.46 
0.8 
0.8 
* See Text-fig. 
~f See Text-fig. 
2  for graphic chart. 
4  for graphic chart. 
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operative  condition  of  the  animals.  The  percentage  differential 
white  blood  counts  demonstrated  that  the  great  increase  in  leuko- 
cytes  was  due  to  the  polymorphonuclear  neutrophils,  which  com- 
posed 88  to 95 per cent of the  total number of cells,  and  that  came 
down to their preoperative percentage within from 2 to 7 days.  But 
the most notable change in the peripheral blood was in the transitional 
white blood cells, which were immediately increased  after operation, 
~xo~  ~ 
,  >6~[|  lb  ]5  17  19  21  Z3  Z5  Z7 29  1  3  5  7  g  11  13  lb  17  19~ 
"°'°°  I  i  _ 
1.32 [q00q0~  ~  74,000  } 
I~1  ~o~x  70.000  c,-  ---c-o.  I 
2~ aooo.ooc  ~,ooo ~  ,/  . ~-  .~  .... 
i  z_~o  7oooo~  5oo oo  ~  ' .''" 
"R 
,  'Z5 ~O000C  ~fo,O00  )~  I 
i  ~)6~o0o~ ioc 4~,ooo  . 
)Zl ~.5ooooo  70 3o,ooo  ~, 
120 4,O00,O(X 60 20.000  ~  ~  /\+, 
! 18  ~60(100~ 40  18,00o  /  -  .÷  -  .. 
)17 ~50(IO(X  30  14.000 ~* ~'~-d'-~-  ~'  +"  ~  "+* 
l  '-- 
L16 ~(:~)o.~c  ~o Io,  o0o 
TExT-FIG.  1.  General blood and weight chart  of Dog 1 (Table II). 
although they did not reach their maximum number until after 3 to 5 
days.  These  cells,  which  were  characterized  by a  large  horseshoe- 
shaped nucleus, remained increased in number over months, and only 
very slowly approached  their preoperative number,  a fact which was 
probably  accounted  for  by  a  gradual  readjustment  and  decreased 
production  to meet a lessened need in the peripheral  circulation,  al- 
though these transitional  cells never did return quite to the preopera- 856  DIVERSION  OF  THE  SPLENIC  BLOOD 
tive percentage during the course of the experiment.  In several of the 
animals there was an immediate increase in the large mononuclear  cells 
and so called smudges, which were probably either large mononuclear 
or  transitional  cells.  The  small mononuclear cells  and  the  eosino- 
phils were relatively decreased immediately after operation, but sub- 
sequently gradually increased to  their preoperative percentage.  In 
three animals there was a late rise of small mononuclear and  eosino- 
philic cells with a relative decrease in the polymorphonuclear neutro- 
~c¢'~ti~  13  ~7~9 ~t  2~  25z7~  ~Ys  ~  ~  9  n  t~  is  ~719~i 
"  I 
4-¢ 
7~  ,  + 
L 
#. 
.,,. ÷  ....  ~  I 
40 
Q, 
'I  '  t~ 
...........  ~.,  ~,  -  #¢~..  ~"  t  -.  .,"-  _/' 
TExT-FIG. 2  Percentage differential white blood count of Dog 1 (Table IV). 
phils, and in one dog there was a late increase of small mononuclear 
cells alone.  Naegeli gives drawings of the various types of blood cells. 
After periods varying in duration from 1 to 4 months, subsequent 
to the first operation, the animals were killed in order  to verify the 
splenorenal anastomosis and to note any pathological changes.  The 
dogs were in  splendid general condition, well nourished, active and 
healthy looking, and the tissues were well stained with trypan blue. 
The following procedures were carried out at the time that the ani- ,,--,, 
o3 
0 
t'~ 
..C 
"U 
0 
._9.0. 
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~D 
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~9 
¢-q 
O 
O 
(9 
O 
O 
~m 
~9 
~9 TABLE  V. 
Actual  Number  of  Various  White  Blood  Cells  Per  Co. 
Dog 1. 
1917 
Apr.  I 1 
"  12 
"  13 
"  21 
"  22 
"  23 
"  24 
"  25 
"  26 
"  27 
"  28 
"  30 
May  2 
"  4 
"  7 
"  9 
"  11 
"  14 
"  19 
"  21 
8,813.0 
7,644.0 
6,923.0 
Date of 
opera- 
tion. 
40,815.6 
22,545.90 
18,690.5 
16,988.4 
10,251.84 
9,052.62 
17,710.92 
15,353.84 
15,202.64 
14,786.54 
14,564.10 
6,652.80 
9,357.84 
10,678.50 
8,100.20 
9,073.60 
86.0  1 
59.9 
80.5 
0.0 
36.9 
0.0 
0.0 
21.7: 
0.0 
0.0 
54.64 
50.00 
24.56 
0.0i 
0.0 
0.0 
0.0  i 
0.0 
0.0 
3,711.0  3,109.0  292.0 
3,014.0  2,999.0  215.0  , 
3,928.4  3,171.7  273.7 
226.0 
7,859.7 
5,344.5 
5,757.18 
4,387.44 
2,633.19 
5,691.60 
3,223.76 
2,112.16 
2,566.04 
1,648.34 
2,978.64 
3,861.06 
4,088.34 
3,416.52 
2,917.12 
2,034.0 
3,800.7 
2,686.5 
4,744.46 
4,005.08 
2,863.78 
5,892.48 
4,398.52 
3,364.72 
5,455.80 
4,312.78 
4,415.04 
4,569.70 
3,762.90 
3,288.20 
3,578.56 
180.8 
147.6 
427.5 
597.7~ 
499.5( 
480.51 
502.2( 
491.7( 
687.61 
701.4( 
180.6, 
272.6q 
228.2, 
183. O( 
192.4~ 
203.5: 
584.0 
603.0 
595.7 
1,627.2 
2,114.4 
2,809.68 
3,051.6 
2,128.56 
1,922.00 
3,314.52 
2,322.20 
2,013.92 
2,183.32 
1,467.70 
1,149.12 
1,008.06 
1,281.42 
882.20 
1,034.56 
52.0 
29.0 
64.4 
0.0 
36.9 
30.54 
31.46 
21.72 
57.66 
33.48 
27.32 
24.56 
51 .@8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
498.0 
29.0 
1,030.4 
226.0 
848.7 
335.9 
283.14 
304.08 
1,018.66 
703.08 
529.08 
1,129.96 
129.9 
383.86 
136.08 
76.08 
264.42 
144.36 
84.80 
Dog 2. 
Mar.  2 
"  3 
"  4 
"  16 
"  17 
"  18 
"  19 
"  20 
"  21 
"  23 
"  26 
"  30 
Apr.  2 
"  9 
"  16 
"  23 
"  30 
May  7 
"  14 
"  21 
9,467.18 
11,968.93 
12,672.0 
Date of 
opera- 
tion. 
25,457.62 
21,497.28 
15,834.88 
11,630.64 
7,969.28 ' 
10,143.68 
5,292.40 
6,111.68 
6,192.06 
7,043 04 
3,845.7  I 
4,834.80 I 
4,855.50 / 
4,932. O0 1 
5,363.52 / 
5,684.16 / 
16.5~ 
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0.0 
0.0 
27.4: 
22.24] 
0.0 
0.0 
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0.0] 
0.0, 
0.0 
36.8  I 
9.0 
47.4 
46.8 
0.0 
0.0 
0.0 
2,901.5 
1,747.47 
3,643.20 
457.28 
2,111.34 
1,979.36 
2,997.96 
1,914.88 
1,633.28 
787.80 
1,032.96 
2,102.48 
2,472.30 
1,899.00 
3,353.55 
3,322.8 
2,832.00 
2,947.52 
3,082.74 
2,314.62  381.341 
3,360.41  450.961 
2,277.00  178.20 
800.24  302.94 
1,891.48  246.78 
1,868.16  111.20 
686.2  162.54 
1,393.92  183.04 
1,134.72  14.84 
1,767.50  282.80 
2,646.28  290.52 
2,307.60  307.68 
3,437.10  325.62 
1,773.00  180.00 
1,990.80  272.55 
1,673.1  327.6 
2,352.00  192.00 
2,271.04  302.00 
1,570.02  183.36 
978.25 
977.00 
772.20 
1,028.88 
1,891.48 
2,135.04 
2,239.44 
2,041.60 
2,206.40 
1,696.80 
1,388.04 
1,512.76 
1,398.96 
1,116.00 
1,173.15 
1,251.90 
1,116.00 
1,075.12 
836.58 
49.7,1 
56.37 
19.8C 
0.0  i 
82.26 
22.24 
o.o  I 
14.08 
0.0 
10.10 
32.28 
64.10 
0.0 
9.0 
35.55 
11.7 
0.0 
12.0 
0.0 
480.82 
225.48 
237.60 
591.60 
548.4 
244.64 
307.02 
549.12 
630.08 
252.50 
312.04 
320.50 
156.78 
189.00 
106.65 
222.3 
180.00 
96.64 
96.64 
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mals were killed.  Under ether anesthesia,  the spleen was measured 
and  found  to  be either  the  same  size or  slightly  larger  than  at  the 
first  operation.  After  the  splenic  and  renal  vessels  were  dissected 
out,  the  anastomosis  was  proved  to  be  working  in  every  case  by 
clamping  the  renal  vein beyond the  anastomosis,  which  caused  the 
spleen  to  swell.  A  probe could be passed  through  the  anastomosis 
into  all  the  various  contributing  branches.  No  gross  changes  were 
evident in the kidneys or renal  veins,  and  there were no unusual  in- 
traabdominal  adhesions and no collateral circulation established with 
the  spleen.  In  two dogs the  surface of the  spleen was smooth and 
healthy in appearance.  In  three instances it was somewhat grayish 
and  slightly thickened.  The  consistency of the spleen seemed to be 
the  same  as  at  the  time  of  the  first  operation.  In  one  animal  the 
thyroid was about  twice the size of those of the other dogs.  In two 
cases the thymus was large.  Otherwise,  there were no gross changes 
in any of the  organs  or tissues.  The  gall  bladder  was  always full 
of bile,  and  the liver seemed to be of usual size and consistency.  In 
each  instance  the  portal  and  splenic  veins  were  tied  off at  several 
places  while  filled  with  blood,  and  removed  for  histological  study. 
This  would  seem  to  offer a  possible method  of studying  the  blood 
by histological  sections. 
The  histological  study  of, control  sections  of  the  spleen  which 
were removed at  the  time of the first operation  showed them  to be 
similar  to  the  sections that  were  removed at  the end of the experi- 
ment,  except for  a  slight  active  congestion  in  the  later  specimens. 
This active congestion was the result of the method of testing the func- 
tion of the anastomosis at the time that the  animals were killed, and 
hence had nothing to do with the experimental results.  There was no 
increase in connective tissue and the  Malpighian  corpuscles appeared 
as in the control Sections.  In several of the animals the cells about the 
portal  spaces of the liver stained more deeply than  the paler cells in 
the  rest  of the liver  lobules.  Otherwise,  no  changes  were noted  in 
the liver.  Considerable pigment was scattered  throughout  the lung 
tissue as has been frequently observed in city-bred dogs.  A  routine 
examination  of histological  sections of all  the  remaining  tissues and 
organs  demonstrated  no  noteworthy  changes.  Special  histological WALTER  C.  BURKET  861 
studies which will be reported  upon in  a  subsequent  article  are  now 
being made upon the vitally stained  spleen and other tissues. 
SUMMARY. 
1.  The  principal  change  in  the  peripheral  blood  consisted  in  the 
prolonged increase  in  number  of the  transitional  white blood cells, 
an  active  brief  stimulation  of  the  polymorphonuclear  neutrophils, 
which  were  later  relatively  decreased  in  number  in  four  cases,  in 
three dogs a late rise in number of the mononuclear and eosinophilic 
cells, and in one dog of mononuclear cells alone. 
2.  The normally high differential percentage count of polymorpho- 
nuclear  eosinophils  in  dogs  would  be  expected  on  account  of  the 
numerous  parasitic  infections  which  they usually have. 
3.  The  splenorenal  venous anastomosis  offered a  simple  and  sat- 
isfactory  method  of  diverting  the  splenic  blood  into  the  general 
circulation because it was easy and produced no gross abnormal intra- 
abdominal changes, and the vessels normally lay parallel to each other 
and  were  readily  approximated  without  tension. 
4.  The operation was successful in every case. 
5.  The animals did very well after operation and were healthy and 
active. 
6.  No noteworthy histological changes were observed in any of the 
organs  or  tissues. 
7.  There was no essential  change in bile production  that  could be 
detected  by  jaundice. 
8.  The urine  and  stools showed no changes. 
Finally,  I  wish  to  express my appreciation  to  Dr.  Emil  Goetsch 
of the Johns Hopkins University for his assistance and interest. 
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EXPLANATION OF PLATE  67. 
FIG.  1.  The  splenorenal  venous  anastomosis  as  it  appeared  at  the  end of 
the  experiment.  The  common  splenic  vein  was  divided;  the  gastrosplenic 
veins were also divided. THE JOURNAL OF EXPERIMENTAL MEDICINE VOL. XXVI.  PLATE 67. 
FxG.  1. 
(Burket: Diversion of the spleaic blood.) 